Bioenergy production generates two major coproducts-distillers dried grains with solubles (DDGS) from ethanol plants and crude glycerol from biodiesel plants. We need to evaluate whether these co-products, DDGS and glycerol, can be fed in combination to partially meet the feed energy needs of growing pigs. If successful, the diet with 25% DDGS and 10% glycerol has the potential to reduce corn feeding to market pigs by 40+%. The objective was to evaluate feeding crude glycerol and DDGS in combination to market swine. At the processing plant, a fat sample was taken from the jowl of each pig. The fat sample was analyzed for fatty acids. Pig performance and carcass traits did not differ between diets. Fatty acid composition showed differences based on the dietary treatments. Saturated fatty acids were highest for diets with the most corn and least DDGS -the corn-soy and 10% glycerol diets (P < 0.01). Mono unsaturated fatty acids were highest for the 10% glycerol diet and decreased as DDGS was added with the lowest value for the 25% DDGS diet (P < 0.01). Poly-unsaturated fats were lowest for the corn-soy and 10% glycerol diets and highest for the 25% DDGS diets (P < 0.001). The results of this study show that pig performance was not affected by the addition of DDGS and crude glycerol. The amount of corn fed can be reduced by the addition of DDGS and glycerol. DDGS increases the unsaturated fatty acids in pork fat. Crude glycerol addition partially offsets the DDGS fatty acid effect by reducing polyunsaturated fatty acid content.
Introduction
Bioenergy production generates two major co-products -distillers dried grains with solubles (DDGS) from ethanol plants and crude glycerol from biodiesel plants. Energy-rich feedstuffs for pigs, especially corn, are increasingly expensive. As the bioenergy expansion continues, we need to evaluate whether these co-products, DDGS and glycerol, can be fed in combination to partially meet the feed energy needs of growing pigs. If successful, the diet with 25% DDGS and 10% glycerol has the potential to reduce corn feeding to market pigs by 40+%. The objective was to evaluate feeding crude glycerol and DDGS in combination to market swine. There were six dietary treatments fed in three phases: 1) 0% glycerol, 0% DDGS or a corn-soy diet control; 2) 0% glycerol, 15% DDGS; 3) 0% glycerol, 25% DDGS; 4) 10% glycerol, 0% DDGS; 5) 10% glycerol, 15% DDGS; and 6) 10% glycerol, 25% DDGS. The diets were formulated to be equal in energy and amino acids for the pigs, and thus pig performance was expected to be equal.
Materials and Methods
There were six dietary treatments fed in three phases: 1) 0% glycerol, 0% DDGS or a corn-soy diet control; 2) 0% glycerol, 15% DDGS; 3) 0% glycerol, 25% DDGS; 4) 10% glycerol, 0% DDGS; 5) 10% glycerol, 15% DDGS; and 6) 10% glycerol, 25% DDGS. The diets were formulated to be equal in energy and amino acids for the pigs, and thus pig performance was expected to be equal (Table 1) .
The experimental design was a 2 × 3 factorial arrangement with 2 levels of glycerol (0 to 10%) and 3 levels of DDGS (0, 15, and 25%). Pigs were fed from 87 lb to 275 lb (market). There were three dietary phases. Pigs were housed in pens of four head with six replications per treatment. Thus, 6 treatments × 6 reps = 36 pens × 4 pigs = 144 pigs. All pigs were scanned prior to market for backfat and loin area. Experimental unit was a pen of 4 pigs. At the processing plant, a fat sample was taken from the jowl of each pig. The fat sample was analyzed for fatty acids. Analysis of variance for the 6 dietary treatments and interactions were examined.
The glycerol had an ME of 1432 kcal/lb as fed with adjustments for fat content and dry matter. The salt content was 5.37%. The DDGS laboratory analysis was 1.14 lysine, 1.12 threonine, and 0.22 tryptophan. The calculated DDGS SID was 68.5 lysine, 74.7% threonine and 70.8 tryptophan. The DDGS was analyzed at 29.15% CP, 11.08% EE, 5.69% crude fiber, and 3.99% ash. The calculated corn SID was 85.5% lysine, 54.8% threonine, and 87.0% tryptophan. The calculated soybean meal SID was 91.9% lysine, 87.4% threonine, and 91.2% tryptophan. When DDGS was added to the corn-soy diets, the approximate substitution was: Add 100 kg DDGS, 1.7 kg limestone, and 0.15 kg lysine, and remove 76 kg corn, 23 kg SBM, and 3 kg dicalcium phosphate. When glycerol was added to the corn-soy diet, the approximate substitution was: Add 100 kg glycerol and 8 kg SBM, and remove 104 kg corn and 4 kg salt.
Results and Discussion
Pig performance and carcass traits did not differ between diets (Table 2 ). Fatty acid composition as percentages of ten fatty acids analyzed from the pork fat sample as shown in Table 3 . Fatty acid composition showed differences based on the dietary treatments. Fatty acid C16:0 was higher in the corn-soy and 10% glycerol diets (P < 0.001). Fatty acid C16:1 was lowest for the diets with DDGS only (15 and 25%) and highest for the corn-soy and 10% glycerol diets-the two diets with no DDGS (P < 0.01). The fatty C17:1 was higher for the corn-soy and 10% glycerol diets than the two diets with 25% DDGS (P < 0.01). Fatty acid C18:0 was higher for corn-soy diets than the 25% DDGS diet, the 15% DDGS plus 10% glycerol diet, and the 25% DDGS plus 10% glycerol diet (P < 0.01). Fatty acid C18:1 was highest for the 10% DDGS diet (P < 0.01). Fatty acid C18:2 was highest for the 25% DDGS diet and lowest for the corn-soy and 10% glycerol diets (P < 0.001). For fatty acid C18:3 was lowest for the 10% glycerol diet (P < 0.01). Saturated fatty acids were highest for diets with the most corn and least DDGS -the corn-soy and 10% glycerol diets (P < 0.01). Mono unsaturated fatty acids were highest for the 10% glycerol diet and decreased as DDGS was added with the lowest value for the 25% DDGS diet (P < 0.01). Poly-unsaturated fats were lowest for the corn-soy and 10% glycerol diets and highest for the 25% DDGS diets (P < 0.001).
The fatty acid profile followed expected trends when DDGS was added. DDGS is higher in corn oil than corn and causes softer, oiler, less saturated fats, and more unsaturated fats. Interestingly, the addition of crude glycerol with almost no fatty acids and the removal of corn with about 3% oil, results in diets lower in corn oil. Thus, the added glycerol partially offset the DDGS effect of soft, oily pork fat.
The results of this study show that pig performance was not affected by the addition of DDGS and crude glycerol. The amount of corn fed can be reduced by the addition of DDGS and glycerol. DDGS increases the unsaturated fatty acids in pork fat. Crude glycerol addition partially offset the DDGS fatty acid effect by reducing polyunsaturated fatty acid content. .001 abcde Means in the same row with different superscripts differ P < .01. 
